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(54) NOISE FILTER 

(57)Abstract: 

PURPOSE: To obtain an inexpensive noise filter of such 
structure that noise attenuation performance can be 
prevented from lowering even when a current with high 



peak value flows on the noise filter, and high noise 
attenuation performance can be kept at lower 
frequencies between 10kHz-100kHz, and the noise 
attenuation performance can be prevented from lowering 
even at the frequency higher than 100kHz, and also, 
leakage current can be reduced, and a noise generated 
from the diode of electronic equipment can be reduced, 
and assembling can be easily automatized. 
CONSTITUTION: Capacitors C1, C2, and C3 are 
connected among input terminals 1, 2, and 3, and 
capacitors C4, C5, and C6 among output terminals 4, 5, 




and 6, and capacitors C7, C8, and C9 among a ground 

terminal and each output terminal. A common mode 

choke coil 26 in which coils 7, 8, and 9 are wound across 

a core 1 7 that is an iron group high permeable magnetic 

material and a ferrite core 18 formed as the same core 

is connected between the input terminal and the output terminal. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The noise filter characterized by having been constituted by the capacitor connected 
between the capacitor connected between the lines of a common mode choke coil, respectively, 
and each line and a ground, and for the ferrite core and the core of the iron system quantity 
permeability magnetic substance, such as a permalloy, iron system amorphous, and a silicon steel 
plate, having constituted the core of said common mode choke coil in the noise filter inserted 
between AC power supply and electronic equipment, and rolling a coil for both as the same core. 

[Claim 2] the noise filter characterize by to have been constituted by the capacitor connect 
between the capacitor connect between the lines of a common mode choke coil , respectively , 
and each line and a ground , and to constitute by let the electric wire which connect the input 
terminal and the output terminal of the distance which left said common mode choke coil in the 
noise filter insert between AC power supply and electronic equipment pass in the magnetic tube 
of the crookedness structure where of the magnetic path of the magnetic substance be form in 
the direction of a perimeter of said electric wire . 

[Claim 3] The noise filter characterize by to have been constituted by the capacitor connect 
between the capacitor connect between the lines of a common mode choke coil , respectively , 
and each line and a ground , and to constitute so that the noise electrical potential difference of 
each line may be input into amplifier through a high-pass filter , the output of said amplifier may 
be combine with said each line in the noise filter insert between AC power supply and electronic 
equipment and said noise electrical potential difference may be negate . 

[Claim 4] The noise filter characterized by connecting a supersaturation reactor to the output 
terminal linked to said electronic equipment, and a serial in the noise filter which it is constituted 
by the capacitor connected between the capacitor connected between the lines of a common 
mode choke coil, respectively, and each line and a ground, and is inserted between AC power 
supply and electronic equipment. 

[Claim 5] In the noise filter which it is constituted by the capacitor connected between the 
capacitor connected between the lines of a common mode choke coil, respectively, and each line 
and a ground, and is inserted between AC power supply and electronic equipment Have an 
insulating layer on a metal plate and constitute the printed-circuit pattern of conductive foil on 
said insulating layer. The noise filter characterized by putting components, such as a terminal, a 
capacitor, and a common mode choke coil, on the patchboard which used the metal as the 
substrate, raising the whole temperature, soldering at once, and manufacturing. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the noise filter inserted between AC power 

supply and electronic equipment. 

[0002] 

[Description of the Prior Art] Drawing 14 shows an example of the conventional noise filter 100. 
In drawing, capacitors C1, C2, and C3 are connected between input terminals 1, 2, and 3. AC 
power supply 1 6 is connected to this input terminal. Capacitors C4, C5, and C6 are connected 
between output terminals 4, 5, and 6, and capacitors C7 t C8, and C9 are connected with 
grounding terminal E between each output terminal. Between an input terminal and an output 
terminal, the common mode choke coil 1 1 which consists of coils 7, 8, and 9 wound around the 
magnetic-substance core 10 of ingredients, such as a ferrite, in the same direction is connected. 
Output terminals 4, 5, and 6 are connected to the power supply terminals 13, 14, and 15 of 
electronic equipment 12. The conventional noise filter 100 is constituted as mentioned above. 
[0003] Next, actuation of the conventional noise filter 100 is explained. The common mode choke 
coil 1 1 serves as a big inductance of 1 or more mHs as an inductance in the common mode 
between input terminals 1 , 2, and 3, output terminals 4 and 5, and 6, the common mode noise 
which goes into input terminals 1 , 2, and 3 from AC power supply 1 6 is attenuated by the 
common mode choke coil 1 1 and capacitors C7, C8, and C9, and it prevents that a noise invades 
to electronic equipment 12. Moreover, since coils 7, 8, and 9 are rolled partially, mutual 
association is not perfect and they have leakage inductance. It prevents that attenuate the 
normal mode noise which goes into input terminals 1, 2, and 3 from AC power supply 16, and 
prevent that a noise invades to electronic equipment 1 2, and a normal mode noise appears from 
electronic equipment 12 in AC power supply 16 conversely by the capacitors C1, C2, and C3 
connected between this leakage inductance and input terminals 1, 2, and 3, and the capacitors 
C4, C5, and C6 connected between output terminals 4, 5, and 6. 

[0004] The electronic equipment 12 linked to the conventional noise filter 100 has many which 
are using diode for the input terminal. There is a rectifier circuit which diodes 74. 75, 76, 77, 78, 
and 79 are generally connected to the input terminals 13, 14, and 15 of electronic equipment 12, 
and charges direct current voltage at a capacitor C16. If the electrical potential difference of the 
R-S phase of three-phase-circuit alternating voltage, i.e., the electrical potential difference 
between an input terminal 13 and 14, becomes high, a current 80 will flow in and a current 81 will 
flow out. Next, although diode 74 is turned off if the electrical potential difference of a R-S 
phase becomes lower than the electrical potential difference of a capacitor C16, recovery 
current flows to diode 74 with the reverse recovery property of diode at this time, the noise of a 
high electrical potential difference is generated compared with the noise which the internal 
circuitry of electronic equipment 12 generates, and a quite high frequency component is 
included. Drawing 18 (a) is the input terminal 1 3 of electronic equipment 1 2, and an electrical 
potential difference between 14, and (b) is a noise component contained in the electrical 
potential difference of (a). The noise of 91 occurs to the timing 90 which diode 74 turns off. 
Other noises are noises which other diodes generate. For example, to timing 92, diode 77 turns 
off and the noise of 93 occurs. If this noise 91 is expanded, it will become as shown in (d) and 
will generate the noise of a high electrical potential difference including a high frequency 
component. 

[0005] In order to make coils 7, 8, and 9 to a core 10, the manufacture approach of the 
conventional noise filter coiled the electric wire, made the common mode choke coil 11, it 
connected the line of a capacitor and the common mode choke coil 1 1 which is not being fixed 
to the terminal insulated and attached in metal casing, and after it soldered, it was manufacturing 
it by slushing resin, such as plastics, and fixing. 
[0006] 

[Problem(s) to be Solved by the Invention] Since the conventional noise filter is constituted as 
mentioned above, a trouble which is described below exists. The input consists of capacitor input 
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type rectifier circuits electronic equipment 12 has many which used the semi-conductor, and 
according to diode and an electrolytic capacitor in many cases. In the case of such a rectifier 
circuit, the power-factor of an input current is very bad, and becomes a current like drawing 15 . 
That is, compared with the effective value of a current, peak value is high and also becomes 1 .5 
to 2 times. Moreover, as for the input current of the electronic equipment 12, such as an 
inverter, the momentarily big rush current flows in many cases. For example, when carrying out 
the sudden acceleration of the motor connected as loads, such as an inverter, when a load joins 
a motor rapidly, a big current flows compared with the time of a stationary. Therefore, if it 
doubles with the power-factor of the above mentioned rectifier circuit, the peak value of the 
current which flows to the common mode choke coil 1 1 of a noise filter will increase 2 to 3 
times. If it flows to the common mode choke coil 1 1 constituted with the core 10 which consists 
of magnetic materials, such as a ferrite core as such a big current shows to drawing 16 , and 
coils 7, 8, and 9, leakage flux 20 and 21 will increase, the flux density of the core 10 of 22 of coils 
7, 8, and 9 and the part of 23 increases, and it becomes close to saturation magnetic flux 
density. If a core 10 becomes close to saturation magnetic flux density, permeability will become 
small and an inductance will fall. Therefore, the inductance in the common mode between input 
terminals 1 , 2, and 3, output terminals 4 and 5, and 6 will become small, and the attenuation 
engine performance of the common mode noise as a noise filter will become low. Moreover, the 
attenuation engine performance of a normal mode noise will become low similarly. 
[0007] Moreover, when a noise filter is constituted using the common mode choke coil 1 1 which 
wound coils 7, 8, and 9 around the core 10 as the magnetic substance using AMORUFASU, as it 
is shown in 24 of drawing 1 7 , since, as for an amorphous core, permeability will fall if a 
frequency becomes high, the inductance of coils 7, 8, and 9 also becomes small. For example, in 
100kHz, it became small at the quadrant of the inductance at the time of 1kHz, and there was a 
trouble that the attenuation engine performance of the noise as a noise filter was low in a RF 
1 00kHz or more. 

[0008] Although the thing of big electrostatic capacity was used for capacitors C7, C8, and C9 in 
the conventional noise filter in order to decrease the noise of a low frequency, there was a 
trouble that the leakage current became large. 

[0009] The electronic equipment 12 linked to the conventional noise filter had the trouble that 
the noise attenuation engine performance of a noise filter had to be made high, in order for there 
to have been much what is using diode for that input terminal, and for the noise electrical 
potential difference generated from the diode of that electronic equipment 12 to have been high 
and to have made this noise electrical potential difference small. 

[0010] expensive, since it is hard to automate the manufacture approach of the conventional 
noise filter and makes manually — etc. — there was a trouble. 

[001 1] It is rare for the noise attenuation engine performance to fall, even if it was made in order 
that this invention might cancel the above troubles, and a current with high peak value flows to a 
noise filter. Also in the low frequency between 10kHz - 100kHz, the noise attenuation engine 
performance is high. The noise attenuation engine performance does not fall in the high 
frequency of 100kHz or more, and the leakage current is small, the noise attenuation engine 
performance is high, the noise generated from the diode of electronic equipment is reduced, and 
it aims at obtaining a cheap noise filter with the structure which is easy to automate assembly. 
[0012] 

[Means for Solving the Problem] In order to lessen leakage flux, the noise filter concerning 
invention of claim 1 constitutes the core of a common mode choke coil with a ferrite core and 
the core of the iron system quantity permeability magnetic substance, and rolls a coil for both as 
the same core. 

[0013] The noise filter concerning invention of claim 2 lets the electric wire which connects the 
input terminal and output terminal of the distance which separated, respectively pass in the 
magnetic tube of the crookedness structure where the magnetic path of the magnetic substance 
is constituted in the direction of a perimeter of said electric wire. 

[0014] The noise filter concerning invention of claim 3 inputs the noise electrical potential 
difference of each line into amplifier through a high-pass filter, and it constitutes it so that the 
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output of said amplifier may be combined with said each line and said noise electrical potential 
difference may be negated. 

[0015] The noise filter concerning invention of claim 4 connects a supersaturation reactor to the 
output terminal and serial linked to electronic equipment. 

[0016] It has an insulating layer on a metal plate, and components, such as a terminal, a 
capacitor, and a common mode choke coil, are put on the patchboard which constitutes the 
printed-circuit pattern of conductive foil on said insulating layer and which used the metal as the 
substrate, and the noise filter concerning invention of claim 5 raises the whole temperature, it is 
soldered at once and manufactures them. 
[0017] 

[Function] In the noise filter concerning invention of claim 1 , the means which constituted the 
core of a common mode choke coil with the ferrite core and the core of the iron system quantity 
permeability magnetic substance, and rolled the coil for both as the same core lessens leakage 
flux, and it acts so that a core may not be saturated. 

[0018] In the noise filter concerning invention of claim 2, the means which constituted the 
through common mode choke coil in the magnetic tube of the crookedness structure where a 
magnetic path is constituted in the direction of a perimeter in an electric wire can bend a 
magnetic tube, and it acts so that leakage flux may be lessened. 

[0019] In the noise filter concerning invention of claim 3, the means constituted so that the 
noise electrical potential difference of each line might be inputted into amplifier through a high- 
pass filter, the output of amplifier might be combined with each line and said noise electrical 
potential difference might be negated negates only a noise component regardless of change of 
the inductance of a common mode choke coil, and it acts so that a noise may be decreased. 
[0020] In the noise filter concerning invention of claim 4, the means which connected the 
supersaturation reactor to the output terminal linked to electronic equipment and the serial acts 
so that the noise which the diode for rectification of electronic equipment 1 2 generates may be 
reduced. 

[0021] In the noise filter concerning invention of claim 5, the means which components were put 
on the patchboard which used the metal as the substrate, and the whole temperature was raised, 
soldered at once, and was manufactured has the high cooling effect of components, and it acts 
so that assembly may be made easy. 
[0022] 

[Example] Hereafter, one example of this invention is explained about drawing. 
The noise filter 101 shown in <first example> drawing 1 is the 1st example of this invention. In 
drawing, capacitors C1, C2, and C3 are connected between input terminals 1, 2, and 3. AC power 
supply 1 6 is connected to this input terminal. Capacitors C4, C5, and C6 are connected between 
output terminals 4, 5, and 6, and capacitors C7, C8, and C9 are connected with grounding 
terminal E between each output terminal. 1 7 is the core of the iron system quantity permeability 
magnetic substance, and 1 8 is a ferrite core. Between an input terminal and an output terminal, 
the common mode choke coil 26 around which coils 7, 8, and 9 were wound for the core 1 7 and 
ferrite core 1 8 of this iron system quantity permeability magnetic substance as the same core is 
connected. 

[0023] As the iron system quantity permeability magnetic substance, there are a permalloy, iron 
system amorphous, a silicon steel plate, etc. The core 1 7 of the iron system quantity 
permeability magnetic substance has high permeability and high saturation magnetic flux density 
on the frequency of 10kHz or less. For example, the saturation magnetic flux density of a 
permalloy is 1.5T (tesla), and permeability is 50000-200000. The saturation magnetic flux density 
of the amorphous core of an iron system is 1.5T, and permeability is about 50000. The saturation 
magnetic flux density of a silicon steel plate is 2.0T, and permeability is about 20000. If a coil is 
wound around the core 17 of the simple substance of this iron system quantity permeability 
magnetic substance 10 to 20 times, on a low frequency, it will become an inductance with big 
5mH extent. If a frequency becomes high as shown in 24 of drawing 17 , since permeability will 
fall, an inductance also becomes small. For example, in 100kHz, it will become a quadrant 
compared with the inductance at the time of 1kHz. 
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[0024] On the other hand, generally the ferrite core used for a noise filter is the ferrite of a Mn- 
Zn system. Saturation magnetic flux density is 0.5T, and permeability is 2500 to about 5000. This 
ferrite core is used for 18. If a coil is wound around the ferrite core 18 of this simple substance 
10 to 20 times, it will become the inductance of 1mH extent. The inductance is almost fixed from 
a low frequency to the high frequency of 1 MHz or more like 25 of drawing 17 in the frequency 
characteristics of the inductance of the coil wound around this ferrite core 1 8. Therefore, on the 
frequency of 100kHz or less, if the way of the iron system quantity permeability magnetic 
substance has a high inductance and becomes the high frequency of 100kHz or more, an 
inductance will become [ the way of a ferrite core 18 ] high. Since coils 7, 8, and 9 are rolling the 
core 1 7 and ferrite core 1 8 of the iron system quantity permeability magnetic substance as the 
same core, the inductance of the composition when winding a coil around the core of the above- 
mentioned simple substance is obtained. Therefore, when the cores 18 and 17 of the property of 
drawing 1717 are used, as shown in 27, by 100Hz, the common mode choke coil 26 of the 
property of 1mH is obtained by 5mH 10kHz by 6mH(s) and 1kHz, and is obtained by 3.5mH 100kHz 
at 2mH1MHz. 

[0025] Draw ing 2 shows effectiveness equivalent to the common mode choke coil 26 of drawing 
1 , and a ferrite core 18 is rolled inside and it rolls coils 7, 8, and 9 outside for the core 17 of the 
iron system quantity permeability magnetic substance as the same core. Since a ferrite core 18 
burns and manufactures a ferrite at an elevated temperature, it is hard to manufacture a big 
core and it becomes expensive. Therefore, a small inside side has a good ferrite core 1 8. Since 
the core 1 7 of the outside iron system quantity permeability magnetic substance rolls and 
manufactures a ribbon-like magnetic material in many cases, its big thing is [ a manufacture 
top ] also satisfactory. Therefore, the core of a side with a large outside has the good core 1 7 of 
the iron system quantity permeability magnetic substance. Supposing a current 28 flows [ the 
current which flows on electronic equipment 12 from AC power supply 16 ] in a coil 7 and a 
current 29 flows in a coil 8 at coincidence, since the frequency of this current is a low frequency 
of 1kHz or less, compared with a ferrite core 18, its permeability is [ the direction of the core 17 
of the iron system quantity permeability magnetic substance ] high, and most magnetic flux 
passes along the core 1 7 of this iron system quantity permeability magnetic substance. And 
since permeability is far high compared with the permeability of air, there is very little leakage 
flux. Therefore, since the magnetic flux 30 by the current 29 which flows in a coil 8 is the sense 
opposed to mutual by the almost same reinforcement as the magnetic flux 31 by the current 28 
which flows in a coil 7, it is negated mutually, and it is hard to generate the partial saturation 
shown in 22 or 23 of drawing 1616 of the conventional example. Moreover, even if a big current 
to which saturation magnetic flux density cannot be saturated further easily since there is a 3 or 
more-time ferrite core, and the iron system quantity permeability magnetic substance becomes 
close to saturation even if flows in coils 7, 8, and 9, since the ferrite core 18 is not saturated 
yet, on the high frequency of 100kHz or more, there is also no fall of an inductance and the 
noise attenuation engine performance does not fall. 

[0026] Furthermore, 100kHz or less is high and the frequency characteristics of the inductance 
of the common mode choke coil 26 shown in 27 of dr awing 1 7 can improve the noise attenuation 
engine performance of 100kHz or less of the noise filter 101 of drawing 1 of this invention. For 
example, in 10kHz, since it becomes one 3.5 times [ at the time of a ferrite core simple 
substance ] the inductance of this, as for the noise attenuation engine performance, according 
to the noise filter 101 of this invention, compared with the noise filter of the conventional ferrite 
core simple substance, the engine performance more than 3.5 times (decibel), i.e., 10db(s), is 
improved. Since what [ electronic equipment's / especially / 1 2 ] is switched on the frequency 
of 16-20kHz more than audio frequency by switching elements, such as IGBT and MOSFET, is 
increasing, the noise filter by this invention with the high noise attenuation engine performance 
of 100kHz or less does the outstanding effectiveness so to such electronic equipment 12. 
[0027] Drawing 3 shows effectiveness equivalent to the. common mode choke coil 26 of drawing 
1 , winds coils 7, 8, and 9 around a bobbin 36, and uses the ferrite cores 32 and 33 of a U 
character mold, and the cores 34 and 35 of the iron system quantity permeability magnetic 
substance of a U character mold as the same core. Since especially the bobbin 36 is used, an 
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automatic coil is possible, and since cores 32, 33, 34, and 35 can be put in and assembled later, 
assembly becomes easy and the cheap noise filter 101 can be offered. The magnetic-path length 
of a part which is not rolling coils 7, 8, and 9 if the common mode choke coil of this drawing 3 is 
constituted only from ferrite cores 32 and 33 like the conventional noise filter is long. Although 
leakage flux increases, a ferrite core is saturated immediately as a result and the noise 
attenuation engine performance tended to fall in the big current Since coils 7, 8, and 9 were 
rolled as the same core as ferrite cores 32 and 33, even if magnetic-path length becomes long 
about the cores 34 and 35 of the iron system quantity permeability magnetic substance like the 
noise filter 101 of this invention, the permeability of the cores 34 and 35 of the iron system 
quantity permeability magnetic substance is high, and there is little leakage flux. Since a core 
cannot be saturated easily, that the noise attenuation engine performance falls also in a big 
current does so the effectiveness which can constitute few noise filters. 
[0028] The noise filter 102 shown in <second example> drawing 4 is the 2nd example of this 
invention. In drawing, 45 is the input section and 46 is the output section. Between the input 
terminals 1 and 2 of the input section 45, and 3, capacitors C1, C2, and C3 are connected, and 
capacitors C7, C8, and C9 are connected between the output terminals 4 and 5 of the output 
section 46, and 6 between capacitors C4, C5. and C6, and output terminals 4, 5. and 6 and a 
grounding terminal E. 42, 43, and 44 are input terminals 1 , 2, and 3, output terminals 4 and 5, and 
an electric wire that connects between six. 40 is the core of the magnetic substance, 41 is a 
cushion, and it lets electric wires 42, 43, and 44 pass in the magnetic tube 48 which arranged the 
core 40 and cushion 41 of the magnetic substance in by turns, and was covered in clothing 47. 
[0029] A cushion 41 is the shock absorbing material of the shape of a ring which is made of the 
ingredient with the resiliency of rubber, sponge, etc. The core 40 of the magnetic substance is a 
toroidal core which became the shape of a ring of a ferrite or the magnetic substance of 
amorphous **, and constitutes a magnetic path in the direction of a perimeter of electric wires 
42, 43, and 44. the ingredient with which covering 47 has the elasticity of rubber, vinyl, etc. — or 
what knit fiber is used. Since a cushion 41 and covering 47 expand and contract, the magnetic 
tube 48 can be bent free. This magnetic tube 48 constitutes a common mode choke coil, and 
constitutes a noise filter 102 by input terminals 1 and 2, the capacitors C1, C2, and C3 formed 
among three, and output terminals 4 and 5, the capacitors C4, C5, and C6 formed among six and 
capacitors C7, C8, and C9. If the end is connected to grounding terminal E using the network and 
pipe of a conductor, covering 47 will not be influenced by the shielding effect of the noise of the 
location along which the magnetic tube 48 passes, and will not have effect of a noise. 
[0030] In the noise filter 102 of this 2nd example, since it let electric wires 42, 43, and 44 pass in 
the magnetic tube 48 with which a magnetic path is constituted in the direction of a perimeter, 
the magnetic-path length of the magnetic substance is short, and since there is little leakage 
flux, even if a current with high peak value flows on electric wires 42, 43, and 44, it is rare to 
saturate the magnetic substance, and it rare [ it ] for the noise attenuation engine performance 
to fall. Moreover, since the die length of this magnetic tube 48 can be chosen freely, the 
inductance of arbitration is obtained as a common mode choke coil. If the magnetic tube 48 is 
about [ 1m ] die length, as for an inductance, it will become the fairly big value of 1 - 10mH 
extent from 0.5m, and a noise filter with the high noise attenuation engine performance is 
obtained. 

[0031] Drawing 5 is the noise filter 102 of other examples of the 2nd example. In drawing, 50 is 
what knit or twisted the magnetic substance of the shape of the shape of a ribbon, and yarn, is 
covered by covering 47 and constitutes the magnetic tube 48. There is amorphous ** as the 
magnetic substance of the shape of the shape of a ribbon, and yarn, it can knit or what was 
twisted can be bent free. Since it is amorphous ****** of the shape of this shape of a ribbon, 
and yarn, if that end is connected to grounding terminal E, it will not be influenced by the 
shielding effect of the noise of the location along which the magnetic tube 48 passes, and will 
not have effect of a noise. The effectiveness that the noise filter 102 of the example of this 
drawing 5 is equivalent to the noise filter 102 of the 2nd example of drawing 4 is acquired. 
[0032] The noise filter 1 03 shown in <third example> drawing 6 is the 3rd example of this 
invention. In drawing, capacitors C1, C2, and C3 are connected between input terminals 1, 2, and 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2005/08/25 



JP.07-022886.A [DETAILED DESCRIPTION] 



6/10 s<—is 



3. AC power supply 1 6 is connected to this input terminal. Capacitors C4, C5, and C6 are 
connected between output terminals 4, 5, and 6, and capacitors C7, C8, and C9 are connected 
with grounding terminal E between each output terminal. The common mode choke coil 1 1 is 
connected between an input terminal and an output terminal. Output terminals 4, 5, and 6 are 
connected to the power supply terminals 13, 14, and 15 of electronic equipment 12. The 
capacitors C10, C1 1, and C12 linked to each line linked to output terminals 4, 5, and 6 are 
connected to the input of a high-pass filter 60, and the output signal of a high-pass filter 60 is 
amplified with an inversed amplifier 61, and it connects with each line of output terminals 4, 5, 
and 6 by capacitors C13, C14, and C15. The noise filter of the 3rd example is constituted as 
mentioned above. 

[0033] Input terminals 1 and 2, the capacitors C1, C2, and C3 connected among three, the 
common mode choke coil 1 1 , output terminals 4 and 5 and the capacitors C4, C5, and C6 
connected among six, and grounding terminal E, each output terminals 4 and 5 and the 
capacitors C7, C8, and C9 connected among six constitute the usual noise filter. This noise filter 
103 has the fixed attenuation engine performance, and the noise which entered from input 
terminals 1 , 2, and 3 decreases a certain extent, and although told to an output terminal, the way 
things stand, it cannot attenuate a noise completely. If the noise component inputted into the 
high-pass filter 60 by the capacitors C10, C1 1, and C12 of the electrostatic capacity which lets 
a noise component pass is a 10kHz high-pass filter, it will pass only a noise component with a 
frequency of 10kHz or more. If the output of a high-pass filter 60 is amplified with an inversed 
amplifier 61 and it connects with each line of output terminals 4, 5, and 6 by capacitors C13, 
C14, and C15, only the noise component of output terminals 4, 5, and 6 can be negated, and the 
very high noise attenuation engine performance will be obtained. 

[0034] Although the high attenuation engine performance is obtained with the noise filter by the 
common mode choke coil 1 1 and the capacitor on the high frequency of 1 MHz or more, it is 
difficult to decrease a noise on the frequency not more than it, for example, the frequency 
around 100kHz, only by the common mode choke coil 11 and the capacitor. Therefore, according 
to the noise filter 103 of the 3rd example of this invention constituted so that a noise might be 
amplified and negated, the noise component of the low frequency which was not able to be 
decreased can also be decreased with the conventional noise filter. Since the noise component 
of a low frequency can also be decreased even if it furthermore uses what has small 
electrostatic capacity for capacitors C7, C8, and C9, there is effectiveness which can make the 
leakage current small. 

[0035] Furthermore, when a current with high peak value flows to the common mode choke coil 
11, the inductance of this common mode choke coil 11 falls, but since a noise component will be 
negated if the amplification degree of amplifier 61 is high, it is rare for the noise attenuation 
engine performance to fall, and it cannot be easily influenced by the inductance of the common 
mode choke coil 1 1 of a fall. If the common mode choke coil 26 which used the core 1 7 and 
ferrite core 18 of the iron system quantity permeability magnetic substance by the 1st example 
of this invention as the same core is used, effectiveness will become high further that there are 
few falls of an inductance. 

[0036] Drawing 7 is the noise filter 103 of other examples of the 3rd example. In drawing, the 
output of an inversed amplifier 61 is insulated by the transformer 62, and even if it connects with 
each line of output terminals 4. 5, and 6 by capacitors C13, C14, and C15, effectiveness 
equivalent to the noise filter 1 03 of the 3rd example of drawing 6 is acquired. Moreover, when 
normal rotation amplifier is used instead of an inversed amplifier 61, equivalent effectiveness is 
acquired by connecting the polarity of a transformer 62 conversely. Moreover, by changing the 
number-ofH:urns ratio of a transformer, the output impedance of an inversed amplifier 61 and 
the impedance of each line of output terminals 4, 5, and 6 can be doubled, and it is effective in a 
noise filter with the more high noise attenuation engine performance being obtained. 
[0037] The noise filter 104 shown in <fourth example> drawing 8 is the 4th example of this 
invention. In drawing, capacitors C1, C2, and C3 are connected between input terminals 1, 2, and 
3. AC power supply 16 is connected to this input terminal. The common mode choke coil 1 1 is 
connected to an input terminal, and the supersaturation reactors 71, 72, and 73 are connected 
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with this common mode choke coil 1 1 between output terminals, respectively. Between the lines 
between the supersaturation reactors 71, 72, and 73, capacitors C4, C5, and C6 are connected 
with the common mode choke coil 1 1 , and capacitors C7, C8, and C9 are connected between 
grounding terminals E. Output terminals 4, 5, and 6 are connected to the power supply terminals 
13, 14, and 15 of electronic equipment 12. The noise filter of the 4th example is constituted as 
mentioned above. 

[0038] When actuation of the noise filter 104 of this 4th example is explained, electronic 
equipment 12 has many which are using diode for that input terminal. Generally diodes 74, 75, 76, 
77, 78, and 79 are connected to the input terminals 13, 14, and 15 of electronic equipment 12, 
and direct current voltage is charged at a capacitor C16. The electrical potential difference of a 
R-S phase, i.e., the electrical potential difference between an input terminal 13 and 14, becomes 
high, a current 80 flows in, and a current 81 flows out. Next, although diode 74 is turned off if the 
electrical potential difference of a R-S phase becomes lower than the electrical potential 
difference of a capacitor C16 Although recovery current tends to flow to the sense with a 
reverse current 80 with the reverse recovery property of diode 74 at this time If the 
supersaturation reactor 71 is connected to the output terminal 4 of a noise filter 104, the 
moment recovery current flows, it becomes a big inductance, and recovery current will make it 
hard to flow, and as the noise by recovery current does not occur as a result, a noise electrical 
potential difference will be reduced. The supersaturation reactors 72 and 73 connected to output 
terminals 5 and 6 also carry out same actuation. This reduced noise electrical potential 
difference is shown in drawing 18 (c), and an enlarged drawing is shown in (e). 
[0039] If actuation of these supersaturation reactors 71, 72, and 73 is explained, when diode 74 
turns off in the wave form chart showing change of a current in case the diode of drawing 1 9 (a) 
turns off, the time of recovery current flowing out, by 94, the inductance of the supersaturation 
reactor shown in (b) is in the very high condition 95, and recovery current is prevented from 
flowing. When there is no supersaturation reactor, recovery current 96 flows, but when there is a 
supersaturation reactor, there are few currents which flow like 97, and since a current does not 
go out steeply, it is hard to generate a noise. Moreover, since the inductance of a 
supersaturation reactor is far large compared with the wiring inductances 82, 83, and 84 shown 
in drawing 8 , resonance frequency is low and the noise with a high frequency is not generated. 
The amorphous core of a cobalt system which has the descriptions, such as high permeability 
nature, the supersaturation property of an angle-of^elevation form ratio, and low iron loss, as an 
ingredient of this supersaturation reactor is suitable. 

[0040] Drawing 9 is the block diagram showing the concrete operation of the supersaturation 
reactors 71, 72, and 73 of the 4th example of this invention. Since the supersaturation reactors 
71, 72, and 73 are cores of high permeability, such as an amorphous core, as shown in drawing 
9 , it only penetrates on the electric wire linked to output terminals 4, 5, and 6, and they are 
effective in reducing a noise electrical potential difference with a practically enough and very 
easy configuration. Moreover, although it is necessary to twist an electric wire around 2-5 turn 
core depending on the ingredient of a supersaturation reactor, there are few number of turns and 
they are effective in reducing a noise electrical potential difference with an easy configuration 
like penetration. 

[0041] When a ferrite core etc. is used instead of these supersaturation reactors 71, 72, and 73, 
it is difficult to reduce the noise which becomes a small inductance compared with the 
inductance at the time of being un-saturated [ of a supersaturation reactor ], and diode 
generates. Moreover, in order to make an inductor with same big extent as the inductance at the 
time of being un-saturated [ of a supersaturation reactor ], it will become what coiled the 
electric wire around a big ferrite core and this big many times, and will become greatly and 
expensive, and since it is not saturated, a voltage drop will be carried out with this inductance, 
and the alternating voltage inputted into electronic equipment 1 2 will become low. Moreover, a 
supersaturation reactor becomes a big inductance while the recovery current of diode is flowing, 
but since it is saturated while diode flows and the current is flowing, the inductance is in the 
very low condition, and does not have a voltage drop, either, and there is also little power loss. 
Therefore, the noise filter 104 by this 4th example that used the supersaturation reactor carries 
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out different actuation from what used the inductor which is not saturated. 

[0042] In addition, although a means to have connected the supersaturation reactors 71 , 72, and 
73 to the electric wire which connects electronic equipment 12 to output terminal [ of a noise 
filter 104 ] 4 and 5 and 6 side, and is connected to output terminals 4, 5, and 6 in the 4th 
example mentioned above, and to reduce a noise electrical potential difference was established 
Equivalent effectiveness is acquired even if it forms the supersaturation reactors 71, 72, and 73 
in the electric wire which connects electronic equipment 12 to input terminal [ of a noise filter 
104 ] 1 and 2, and 3 side, and is connected to input terminals 1, 2, and 3. 

[0043] The manufacture approach of the noise filter 105 shown in <fifth example> drawing 10 is 
the 5th example of this invention. In drawing, the heat-conduction engine performance has the 
thin high insulating layer 1 1 1 on the metal plate of a thermal conductor like aluminum or a copper 
plate. On the patchboard 112 used as the substrate, the metal which constituted the printed- 
circuit pattern 1 10 of conductive foil on said insulating layer 1 1 1 Terminals 1, 2, 3, 4, 5, and 6E, 
capacitors 01, C2, 03, 04, 05, C6, C7, 08, and 09, and common mode choke coil 11 grade are 
put as components. The shape of a cream and a tabular pewter are inserted between the 
electrode section of each part article, and the printed-circuit pattern 1 10. If it carries out 
whether a hot heating element is contacted to the bottom of the patchboard 1 1 2 which used the 
metal as the substrate, infrared radiation is applied and heated, or it puts in into a hot ambient 
atmosphere and the whole temperature is raised, a pewter melts and the whole component can 
solder at once. The noise filter 105 shown in the 5th example of this invention is manufactured 
as mentioned above. 

[0044] drawing 1 1 — ( — a — ) — 113 — ( — b — ) — 114 — a terminal — one — two — three 

— four — five — six — E — being typical — a configuration — being shown — a thing — it is 

— a base — soldering — a part — the upper part — a screw — a stop — carrying out — a 
hole — or — a screw — having — **** — a thing — it is . 1 1 5 of (c) is capacitors C1 , 02, C3, 
C4 f 05, 06, 07, 08, and 09. It is the thing of the configuration which the configuration of an 
electrode 116 puts, and can become independent and solder on the printed-circuit pattern 110. 
Moreover, in order that a thermally conductive good copper plate may be good and may miss 
generation of heat of a capacitor to the printed-circuit pattern 1 1 0 as an ingredient of an 
electrode 1 16, it is good to use the electrode of sufficient thickness, for example, a 1-1. 5mm 
copper plate. The common mode choke coil 1 1 of (d) is what connected what coiled the electric 
wire around the core 1 1 9 to the electrode 1 1 8 fixed to a case 1 1 7, and is constituted in the 
configuration which the configuration of an electrode 118 puts on the printed-circuit pattern 110, 
and can solder. 

[0045] The manufacture approach of the noise filter 105 by this 5th example needs to twist an 
electric wire, or does not need to cut it, and it does not need manual soldering, either. Therefore, 
the assembly of a noise filter is saved labor, automatic assembling by the robot or the automaton 
can be performed, and there is effectiveness which enables mass production method of a cheap 
noise filter. 

[0046] Since the metal of the substrate of the patchboard 1 1 2 which used the metal as the 
substrate is usually attached on the box of electronic equipment, and the metal of this potential, 
the metal of this substrate serves as ground potential. Since it is rare to radiate a noise on 
space since the thin insulating layer 1 1 1 is formed on the metal substrate of this ground 
potential and the printed-circuit pattern 1 10 of conductive foil is constituted and it also rare for 
a noise to leak from an input side to an output side, it is effective in a noise filter with the high 
noise attenuation engine performance as a noise filter being obtained. 

[0047] Although the printed-circuit pattern 110, capacitors C1, C2, C3, C4, C5, C6, 07, 08, and 
09, and common mode choke coil 1 1 grade generate heat when a high current flows to the noise 
filter 105 by this 5th example Since the heat-conduction engine performance constituted the 
printed-circuit pattern 110 of conductive foil and has soldered each part article on it on the thin 
high insulating layer 1 1 1 As for the printed-circuit pattern 1 1 0, the narrow pattern of width of 
face with the high cooling effect can also pass a high current. Since it is cooled from the 
electrode which also soldered generation of heat of a capacitor or the common mode choke coil 
1 1 to the printed-circuit pattern 1 10, a small thing can be used, and it is effective in the small 
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thing of a noise filter 105 being obtained. 

[0048] The noise filters 105 of drawing 12 are other invention of the 5th example of this 
invention. In drawing, it is the manufacture approach which inserts in the supersaturation 
reactors 71, 72, and 73, respectively, is crowded focusing on the output terminals 4, 5, and 6 
soldered to the printed-circuit pattern 110 of the conductive foil formed on the patchboard 112 
which used the metal as the substrate, and constitutes the 4th example, and effectiveness 
equivalent to the 4th example is acquired with a very easy configuration. 
[0049] The noise filters 105 of drawing 1 3 are other invention of the 5th example of this 
invention. In drawing, a noise filter 105 is a noise filter of the 5th example constituted by putting 
components on the patchboard 112 which used the metal as the substrate, and soldering each 
part article. 108 is covering, and as it fabricates and constitutes insulating materials, such as 
plastics, and takes out the connection of Terminals 1 , 2, 3, 4, 5, and 6E outside, it covers a noise 
filter 105. This covering 108 can fix a noise filter 102 and covering 108 with the same screw etc. 
with the installation hole of a noise filter 105, and the installation hole 106 of this dimension. 
Moreover, if it fixes, since insert in, or it is a hook-like thing and it hooks, and the printed-circuit 
pattern 110 or components of a noise filter 105, and a terminal are not accidentally contacted 
[ adhesion or ] in covering 108 and a noise filter 102 in a plane of composition 107, it is safe, and 
it is effective in commodity value improving. 

[0050] It becomes, without the ability taking soldering of components by vibration, the external 
force, etc., if the interior of the covering 108 of the noise filter 105 of this drawing 1 3 is filled up 
with resin, such as thermally conductive plastics, and the cooling effect can be further improved 
also to generation of heat of a capacitor or the components of common mode choke coil 1 1 
grade, and it is effective in the quality of a noise filter 105 improving. 

[0051] Moreover, if it shields by sticking a conductor on the inside of covering 108, even if it will 
be the covering 108 which fabricated and constituted insulating materials, such as plastics, it is 
effective in not taking out a noise outside and a noise filter with the high noise attenuation 
engine performance being obtained. 

[0052] Although the noise filter for the three-phase alternating currents showed the 1 st example 
explained above - the 5th example, equivalent effectiveness is done so even if it is the noise 
filters the object for single-phase alternative currents, for a single phase 3 line type alternating 
current, etc. 
[0053] 

[Effect of the Invention] Since this invention is constituted as explained above, it does so 
effectiveness which is indicated below. Even if a current with high peak value flows, the noise 
filter of invention of claim 1 has that the noise attenuation engine performance falls [ little ], and 
also in a low frequency while being 10kHz - 100kHz, its noise attenuation engine performance is 
high, and it is effective in the noise filter with which the noise attenuation engine performance 
does not fall in the high frequency of 100kHz or more being obtained. 

[0054] Since the noise filter of invention of claim 2 can be set as the location where the input 
section differs from the output section since that the noise attenuation engine performance falls 
can bend free few even if a current with high peak value flows and can be used as some wiring, it 
is space-saving and effective in the assembly cost of the equipment incorporating a noise filter 
becoming cheap. 

[0055] Since it constituted so that a noise might be amplified and negated, the noise filter of 
invention of claim 3 has that the noise attenuation engine performance falls [ little ], also when 
the noise component of the low frequency which was not able to be decreased in the 
conventional noise filter can also be decreased and a current with high peak value flows. 
Moreover, the effectiveness of being able to make the leakage current small using what has small 
electrostatic capacity is in the capacitors C7, C8, and C9 between an output terminal and a 
ground. 

[0056] Since the noise filter of invention of claim 4 connected the supersaturation reactor to the 
output line by the side of electronic equipment 12, it is effective in the recovery current of the 
diode of electronic equipment 12 making it hard to flow, and reducing a noise, as the noise by 
recovery current does not occur. 
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[0057] Since it soldered the whole component at once on the patchboard 112 which used the 
metal as the substrate, automatic assembling of the noise filter of invention of claim 5 is 
possible, and it can produce a cheap noise filter, and its noise attenuation engine performance is 
high, and it is effective in a small thing being obtained. 
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[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the block diagram showing the noise filter which is the 1 st example of 
this invention. 

[Drawing 2] Drawing 2 is an example of the common mode choke coil of the noise filter which is 
the 1st example of this invention. 

[Drawing 3] Drawing 3 is an example of the common mode choke coil of the noise filter which is 
the 1 st example of this invention. 

[Dra wing 4] Drawing 4 is the block diagram showing a ** noise filter in the 2nd example of this 
invention. 

[Drawing 5] Drawing 5 is the block diagram showing other examples of the noise filter which is 
the 2nd example of this invention. 

[Drawing 6] Drawing 6 is the circuit diagram showing the noise filter which is the 3rd example of 
this invention. 

[Drawing 7] Drawing 7 is the circuit diagram showing other examples of the noise filter which is 
the 3rd example of this invention. 

[Drawing 8] Drawing 8 is the circuit diagram showing the noise filter which is the 4th example of 
this invention. 

[Drawing 9] Drawing 9 is the block diagram showing the concrete operation of the 
supersaturation reactor of the 4th example of this invention. 

[Drawing 1 0] Drawing 10 is the block diagram showing the manufacture approach of the noise 
filter which is the 5th example of this invention. 

[Drawing 1 1] Drawing 1 1 is the block diagram showing an example of the configuration of the 
terminal of the manufacture approach of the noise filter which is the 5th example of this 
invention, a capacitor, and a common mode choke coil. 

[Drawing 1 2] Drawing 12 is the block diagram showing the concrete insertion approach of a 
supersaturation reactor of the manufacture approach of the noise filter which are other invention 
of the 5th example of this invention. 

[Drawing 1 3] Drawing 13 is the block diagram showing the manufacture approach of the noise 

filter which are other invention of the 5th example of this invention. 

[Drawing 14] D r aw ing 14 is the block diagram showing the conventional noise filter. 

[Drawing 1 5] Drawing 1 5 is a wave form chart for explaining actuation of the conventional noise 

filter. 

[Drawing 1 6] Drawing 16 is a block diagram for explaining actuation of the conventional noise 
filter. 

[Drawing 17] Drawing 17 is a property Fig. for explaining actuation of the conventional noise 
filter. 

[ Drawing 1 8] Drawing 18 is a wave form chart for explaining actuation of the conventional noise 
filter. 

[Drawing 1 9] DrawmgJjJ is the wave form chart and property Fig. for explaining actuation of the 

supersaturation reactor of the 4th example of this invention. 

[Description of Notations] 

1, 2, 3 Input terminal 

4, 5, 6 Output terminal 

7, 8, 9 Coil 

10 Magnetic-Substance Core 

1 1 Common Mode Choke Coil 

12 Electronic Equipment 

13, 14, 15 Power supply terminal 

1 6 AC Power Supply 

17 Core of Iron System Quantity Permeability Magnetic Substance 

18 Ferrite Core 

26 Common Mode Choke Coil 
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32 33 Ferrite core 

34 35 Core of the iron system quantity permeability magnetic substance 
36 Bobbin 

40 Core of Magnetic Substance 

41 Cushion 

42, 43, 44 Electric wire 

45 Input Section 

46 Output Section 

47 Clothing 

48 Magnetic Tube 

50 Magnetic Substance of the Shape of the Shape of a Ribbon, and Yarn 

60 High-pass Filter 

61 Inversed Amplifier 

62 Transformer 

71, 72, 73 Supersaturation reactor 

74, 75, 76 Diode 

77, 78, 79 Diode 

82, 83, 84 Wiring inductance 

100 Noise Filter 

101 Noise Filter 

1 02 Noise Filter 

103 Noise Filter 

1 04 Noise Filter 

1 05 Noise Filter 

1 06 Installation Hole 

107 Plane of Composition 

1 08 Covering 

110 Printed-Circuit Pattern 

111 Insulating Layer 

112 Patchboard Which Used Metal as Substrate 
117 Case 

1 1 9 Core 

C1, C2, C3 Capacitor 
C4, C5, C6 Capacitor 
C7, C8, C9 Capacitor 
C10, C11, C12 Capacitor 
C13, C14, C15 Capacitor 
C16 Capacitor 
E Grounding terminal 
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DRAWINGS 



[Drawing 1 5] 




[Drawing 2] 




[Drawing 3] 
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[Drawing 5] 
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[Drawing 9] 
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[Drawing 19] 
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[Drawing 10] 
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[Drawing 1 1] 
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[Drawing 1 3] 
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[Drawing 1 8] 
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40 J;0y<^- F 7 4£U*'tU*K*<ift?U ^^^^ 1 

2 ortauisiRcojg^-r* y >r x^jt^st>«ffioy -r x 

^^g^b, ^^Oft^ffiftftfifc^^^tT. 018 (a) 
1 2 ©A^lSf 1 3 £ 1 4 P^tf)^JET& 0 , 
(b) (a) (DtEl:tSn5y<X^T^^. ^ 
^ft-H74^t7f5^^5>^9 0T«9 10^ 

X#**T*. io/^fXttio^t-H^^ts 
y-fXtfes. «A«^-f s >y 9 f 7 

7^t7L9 3o;-fX^4'r§. dcoy^X9in 

ai^tSi: (d) Oct^fC^D, Jfi5^««»J«»** 
50 Jl^iEO/<X^^4t5. 
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[ 0 0 0 5J $£%:<d; -iXVA )l?-<DM&Jj&ite* n 

7101:3^^7, 8, 9 &{$z>fz&\zm&*m%^=E 

[ 0 0 0 6] 

m i 5 ©ck 5 ^soiioi 

ffttfcJt^fcf— , I- 5~2{gklfcfr£o * 

1 1 (C«Etlsm«£<Dt!-^ffi«2 ~ 3fgfcfcSo 
^^^c^^Wtt^H 1 6 Ii^tci:^^7x7'1' har^ 

cD^i^^^fT^^^n^^y i o tn-f ;P7, 8, 9tc 

5tltia*2 0, 2ia*ifjtab, 3^7, 8, 9<D 

22, 2 3 ©^^©37 1 o (omj&mfe&mmis. 
mzcmmtzftKfcz. 37 1 o&&&mm®m\zi&<te 
5ta»W'hs<ftD, -f >x^t/>^ 9 * 30 

(Ditto X-hlfc* 1 , 2, 3<hffi^^^4, 5, 6F3CD3 

tt<iit)<S< ?a^n^. 

[ 0 0 0 7 ] 35 fc, ^^1X7^^77X^371 

01 7co2 4tc^-r^-p^, r=e)i<y 7 x^7\*m 

itft^SOiStSl^fiTtSfcfe^-f JW, 8, 40 
9 (0^>^*>Xt> Jl^tflOOKHz 
"Cte 1 KH z CD^pO-f >^#*>X(D4#C21t3/jN£< 
ft 0, lOOKHz J^±(Dil5il^(C^^T y -f X7^f 

[ 0 0 0 8 ] 8*©;<X7-fH-TlilS^*RO 
X^^^t5fc26l:P>f>f C7, C 8 , C9C 

C0009] a*©;>fX7^;^-i:»«f5«fi 50 
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[00103 a*©; <X7-f ;u^-o«iS*fett&®i 
[0 0 11] C<D*9itt±e©<fc3fcraiBjS£#«-r* 

fc&K&sn*: y-f X7^ — tw tr— *«t© 

&< . 10KHz-100KHz £)F^<Z><g^Jli&&f;::fc 
^Tt>/< XM££GI#i5< , 1 0 0 KH z J^_tCDii5^ 

[0012] 

[^jg^^^-rsfc^©^^] tt#^ 1 Q>ftm\zfrfrz> 
37*: ct o«j«b, mm*m-<D3 

7<hlTD^J^#l^:t)OT^?). 
[0 0 13] »*52©»«l:^A>5/'fX7^;^- 

[0014] gi*3S3©5S^t:^^s/<X7-<;^- 

tt. &^C0y -fXmJE£/W /U7>f JU*-£iIbTif 
[0 0 15] 1*^4©^^:^^S/<X7^^^- 
[0 0 16] H^^5 ©RWIC*^5y'fX7^;^- 

»«±«c* SS^, 3>x>U\ 3^>t- K^a 3 

>^mtbTMiIb*:fcOTfc£. 
[0 0 17] 

[flsffl] «*ai©*WK:^5/'fX7^J^-l:* 

h37 £&^ASgfil^fi*te#03 7 fcj; Dtttfb. 

4>ft<b, 3 7tftt*&bfctf>J:'3K:ftsJi!T*. 
[0 0 18] ®#12©3g^l:^^5y-rX7^^^- 

it <om&?* 3. - y \z S b 3 * >^e- h ^ a - ^ 3 < ;u £ 



( 4 ) 
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[0019] ffiTftmsn&mizfrfrz y-r Xy 4 )V9 — 
< y-f x*»3K»#i-6«ib, y^xfc«arrs.fc3K:fp 

[ 0 0 2 0 ] ft^^4 OX91lC^^« / < X7 ^ Jl^ — 10 

[0021] m&ms <D&mtzfrfrz ;«( xy << )\>#- 
\zy?mTz>. 

[ 0 0 2 2] 20 

mmm) ^t, z<Dftm<D-&i&M*mz'o\,*T®,w 
<%z-nffiM>w i tc^-ry-rx^-r lout 

1, 2, 3 CDflSf^fCten >7>1tCl, C2, C3^ 

8»$nxv^. z<Dxt>ffi?\z\*&ffi&mi 6&&m 

©□71 7<h7i7^fh371 8 *m — <D^T LlsTU 
<;U7, 8, 9 $:#Vifcn^:>qE-H5 : -3-^3-1 > ;i/2 

[ 0 0 2 3] ft«X3tt*«H# t IT P ^ , 

m^©37 i7«iokhz £iT<Dm&$k*v\zn^m 
©ttfdasceftt* i . 5T c^x^) , ss$«5oo 

0 0 - 2 0 0 0 0 0T*^. ^^07 : EJl'77X37W 40 
MBXtfKlil. 5T, Ii$M 5 0 0 0 0T^ 

2oooot&£o z.<D&&mmmmm&&<D]¥.fc<Dzj 

717fc:3>f;H£10*-20 ®#< 5 
mHgI(D^t^^>y^^>Xl:^§, 0170)24 

f<>^^>^'b/h*<ft5. ^j^«100KHzT 
filKHz 0>P5©-f ? VXldJt^T 4 1 fete 

[0 0 2 4] MX7>{H-I:||ffl$n57i 50 
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7< h37tt- KKMn- Zn^07x7< hT^5. 
fifDttX&ftttO. 5T, 88*tt2 5 0 0- 5 0 0 0 
IST^S, C07x7<h375:18l:fit5. £ 
Ol^07x7^ h^71 8C3<^€:1 0-2 0 0^ 
<tlmHiSO^>^^>XIC«:5. dCD^x^-f 
H=3T 1 8fc*vvfc3^;i,©>f >y**>x©ffi*R^ 
tttt, Bl70250«l;5l:«^WS^61MHzH 

ft^TlOOKHz «T(Dffi«STfimSK»»*ate 
>&&*>7>tfili<* lOOKHzJ^iO 
Kt^iSSI:j5:5i7x7^ h371 8<0&"5rtW>* r 
**>X#S<fc*. zi^OVl. 8, 9tt. &^i£3EB 
$IMoa7 1 7t7x7<h371 8^^-037 

1 7 CO^^CDHT 18tl7 £ttJflLfcPS«:2 7 fc^T 
«fc 5 «C , 100HzT6mH, lKHz T5mHl OK 
HzT3. 5mH100KHzt2mHlMHzT?lm 

So 

[ 0 0 2 5 ] H2 I4H 1 (O^q&Vt- H^a— ;U 

2 6 £H«<D8S*£j*-r fcOt, rt«l:7i7^h37 
1 8 , nffil:»*«S«*8tt#03 7 1 75^-03 
7tbT3<;i/7, 8, 9 «r#Hfc*><B"T?»S. 

i©/h^f^«li7x7^ h371 8tfAV>. 

M»ttlKHzHT©fi^M*T*5)5»6, &^itS 
3«&>£&te#<Da7 l 7 (O^ifiy^L^^ ha7i 8 Kit 

xu^ovz 2 9 fccfcsfl&jfc 3 0 te, 3 -f ;u 

7 2 8 3 1 tSKHEMTtt 

I 6(0 2 2 *fcli23 fc^Tffl#Wfrtt»tt38£Lfc< 

-f h a 7<d 3 f&J£A±&5CD-e, $ 6 tc&fa b fc < < , £ 

7, 8* 9l:infctUtt), 7xMh3718l^ 
£ttiD UT^^l^c*, l 0 0 KH z HiOtDHKR 

[ 0 0 2 6 ] £€>K, 017O2 7l:^t3 ; E> : E-| ? 



( 
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100KHz£(WB<?5:oT^D, £ ©589! V>m 1 <E> 

y-rx^ju* — i o i©i o okhz j^Toy -f x& 

7i7< h37lft©^©3. 5 {gtf)^ >92 ? >X\Z 

(cit^ii<D^Bj(o/-r-x^^ i o 1 ic^ntfy 

BT^MOS F E T fZ E<D 7,-^ y ^ > 9 ^TpJ^J^St 
»fiA±©J^&& 16-20KHzTX-f y^>^T£fc 
(D^<^^TfT^?.©T, dO^O&m^&Si 1 2 
iCttb 1 0 0 KH z (D S ^ Xffi&&m&M^ £ <D'& 

[0 0 2 7 ] 3 ^0 1 CDZF^E:>^E- F^3— ^3-f;i/ 

2 6 <bHI§i<Z>$!jm£^-f fc<ET, #t!> 3 6 K:j-r ;U 

7, 8, 9£#^, U?i07x7^fh373 2, 3 3 
£U*S<B«*K»«*«tt#©:373 4, 3 5 5^- 
<DH7 £l,tz*><D-e&Z>o »C^H>3 6^^1T^ 
SOT^lti^pIlT, ^f:37 3 2, 3 3, 3 4, 

3 5 AtlTfo&TZ Z. <h#T#3(E>T, fc&Sia* 

5c «©;^fX7^^-0<J:ol:7x7i' ha7 3 
2. 3 3£ttTdC0|gi 3<D3^E> ; e- H^3 — ^3-f;i/ 

MTia^ofc^ E©9m©/>f X7>f )\,9— 1 o 
1 ©J;5l:ft*iSa8»»tt#037 3 4, 35S7i 
7^fh373 2, 3 3 £|rJ-<D=i T £LTn-f Jl/ 7 , 

8, 9 £*^fc©T«R**«S< ^oTt)^^HIl$ 

^^37 3 4, 3 5®ai*^K<. in«**«* 
[ 0 0 2 8 ] <m-^mm>m4 \z^t x? << )V9 

-10 211 d©3893©» 2 <Dg!*E0iJ-C&£. 13 * V> 
T4 51U*^ 4 6 JitB^J^TS^o Ai3§IS450A 
2, 3F^:(i3>f>i?-Cl, C2, C3£ 

tu*«4 6 <E>ttj*$§^4 , 5, emizteuy? 

>1tC4, C5, C6, t±J*a^4, 5, 6t7-XS^ 
fEBl:tt3 >x>1fC 7 , C8, C9$^it5. 4 
2. 4 3, 4 4IU*W h 2, 3 <haj#*Si^4 , 
5, 6f B 1$^if-5tiT^5. 4 0tt8tt#©37, 

4 HJ^y>3>T*0, afe^©37 4 0 t^r>3 
> 4 1 ^3^Sl:t^8[I4 7 tffiot»tt5 : a-^4 8 
©*K.t,»4 2. 4 3, 4 4 &ilfet)0T$ > ?) o 

[ 0 0 2 9] ^-r>3>4 1tt^7*>s;«0#* 
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ou h n-r 7T^ tim&zmm* 

2, 4 3, 4 4 <Dmmijfalzmf&-rZ>. Sfi4 7tt^ 

^14 y^watso-PSSi:*^;:^:^^*.- 
#§j£L, AA9f l, 2, 3^l:^^nc3>f>1tC 

1, C2, C3ttll^^4, 5, 6ffiIfCl9:^fe3>x 
>itC4, C5, C6, 3>^>1^C7, C8, C9C 
10 J:DMX7^^-102 SS4 7 «, 

[ 0 0 3 0 ] :^2(DiI0tjO/^X7^J^-lO 
2iC*5UTte, 1^4 2, 4 3, 4 4 &ttK^AH^r4 
Ci*$n*Itt^a-y4 8l:iLfcO'P, i8tt#(D 

3, 4 4Ce-^iO»Vi««#«nT'bBtt#*»*» 

20 t$:i:W<, y <XMtt«^fiTt5:tW 

^^^>7^e>tl5. Ittfa-^4 8^0. 5md> 
5 1 maft<OfiST?*tltf-f >9?9 >*te 1 - 1 Om 
Hi«o«i*t^Il:&D ;<X«*ttiB(OKiW-r 

[ 0 0 3 1 ] H 5tt«2tD*lE«©«©*«fll©y-f X 
y^i)V9— 1 0 2-e^§. RUC*V>T. 5 0ttU*>* 

30 T , M4 7Tl^8ttfa-y4 8Sl*T*. U# 

>«*fcli*«©»tt#tbTtt7 : eji/77^* 

5. :0iJ#>ttS;tH:*ttC7tJl<77Xttm© 

t, ^o-^^7-^^E(:^^tn«, 

*S#|(D/-r X7^f 1 0 2 0 4 <DSH 2 OHj&Sfll 

[ 0 0 3 2] <SfSH£i*S0»J>EI6 C^t; -fX7^f 

40 -io3«, 3 <Dmmm-c&z>o 

T. 2, 3 OftlBKlia >x>1*C 1 , 

C2, C 3*«»«$nTV>S. CCQA^^Kte^fltm 
I16«t«KSn«. tfJ2>*Si^4, 5, 6<D#KISI\Z\* 
3>7>tC4, C5, C6#, ^fc7-X^Ei:# 
HSAflB^Mfcttn >5^>"tfC 7 , C8, C9a*SS«3*l 

*nn u^ts. m*ai^4, 5, 6tt*?aai 
2oMf n, 14, i 5i:^^-rs. m^fiSf 

4, 5, 6 KZ»«r*#*K:»l«l/fc3 >x>^C 1 
50 0 , Cll, C 1 2S:A</U7>f 0©A^C 
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§§6 i fc«fc vmmv. 3>?>itci3, en, ci 
5 £ 4, 5, 6 <D&mzmm*rz>. 13 © 

[0 0 3 3] 1, 2, 3Bi:88l/fc3>T> 

tCl, C2, C3t3t> ; E-Hf 

C5, C6<h, 7-X^Et#Hii3Sf4, 5, 6 K 
C^lf;3>f>fC7, C8, C9fc«fc0»#©y 10 

3 tt-Jt©«*ttft*#oT*50, A^J^f 1, 2, 3 

ttTfrfc^. /<Xj&#£MlT&m^fi<Z>=i >^>-*C 
10, CI 1, C12C«];DA'1';U7^J^-6 0II 

A^snfcy ^Xfifc#te0y;u2i okhz<d;\</U7 

£&if4iS§6 1 fcj; 0*f«L, 3>f>1^C13, CI 20 
4, C 1 5 tCcfc 0 HJ*«HP4, 5, 6©«l:»Ktn 

#*K:K^/.-f X«*tt«*«»S*i*. 

[ 0 0 3 4] lMHz&±<Dm^ffi$i$CT?\Z^ : £>*:- 
K^3-£n-r;H l t3>f>^l:i:sy'l'X7^;i/ 

WAtflOOKH zffl^Offiiftftrttn^^^- K^3 

dtttiib^. tot, y-r x^m^vxmmt^o 

£ £>K3 >5^>1tC 7 , c 8 , C 9 \Z&m®m<D'h 

[0 0 3 51-S6IC, 3^>^-Hf a-^3^JH 1 
§16 1 OttflKtfiR 1**112 y -f XJ«»**T-6ffi"rOTy 40 

tl^W37 17t7i7-f h3718 5^-037 <h b 
fcS^V^E- F^a-^n-fjU2 6 £<£/BTntf-f >^ 

[ 0 0 3 6 ] El 7 tefg 3 <D^ffim<Dfo<D^ffiM<D S < X 

7^^-io3t$>5. hki^ht. ^mmm^ex 

OW^$h7>X6 H>r>1tCl 3, C 

14, C 1 5fc«fc0m*S^4, 5, 6<D«-«^ttttb 50 
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TfeB 6 3 -rx?^ n^- i o 3 <hng 

• ©«i*j&«»e>*i*. 6 1 ©ftfco kie 

>A©##&it£^;L3 c t\z& 0£eif«S§6 l 
^<>tr-^>^' < i:tti^fig J J 1 4, 5, 6 <Dft»<D-f >fc! 

iis n y -f X 7 ^ ^ * - ffl » £ *i ^ & m a* * 5 • 
[ 0 0 3 7 ] <S0SI«l>BI8i;^t>''fX7>f;^ 
-io4it co&wom 4 CO^M^JT^^c hk:*^ 
T, 2, 3 0«SPai^ttri>x>iJ-C 1 , 

C2, C3^$tlT^5. CCDAT^^lCte^m 
«1 6*«S«<**lS. A7^^^fC«aqe>^e- H^a - 

*n-r;n 1 :<D3^>t-Hf 3 -^D'f 

;H 1 tmASB^rafcttiflttSlUT^ hJU7 1 • 7 2, 

i i tsattftu t ^ Y)V7 i , 72, 7 3<z>na<D«rafc 

?E|HICIj:3>T^C7, C8, C9^it5. ffl 

^^^4, 5, 6 nm^-mss 1 2 1 3, 1 
4, 1 5K:»«"r*. »4©*js«©y-rx7-f 

[-0 0 3 8] ^Oi40^1M©;^X7^J^-l 0 
4 ©ibfe£i&Hji-t3<b, ^«§g 1 2 «^0A*«f \Z 

^t-H««iiTv^feo*«*^. m^asi 20 

A*J*8^13, 14, 1 5 fctt-KWK^'f tf— H 7 
4 , 7 5 , 7 6 , 7 7, 7 8 , 7 9 ^»«$tl3>T> 
itC 1 6 tCit^mffi^^m-r^o R- S «<0*£E "T^*D 
t>A7JifS^l 3tl 4M©«EE*iS5< MM 8 0 rt« 

«t*l&*, M8 1*J*niB*. *fcR- Stt©«JE*i 
3>t>D-C1 6©tffJ: D&<3fe* t^-f^-H 7 4 
fc** 7 H 7 4 0 5S5IeI«^tttcJ; 

;<X7^ i o 4<DUi^jaf4 tcst&fou 
jd^fr-r * >xfc:fc o , u*/t u««6^«*ijc 

<<LT, »*«K:U*AU«»fcJ:*y>f X3ft«»^b 

«c»«a*ifca»«iU7^ h;w7 2, 7 3 fcn*i!0i!jf£ 
^-r^>„ t©«*s*ifcy>-f x«ff&ia i 8 (c) ^, 

i£^B$r (e) tC^fo 

[ 0 0 3 9 ] CKOSftfiSJU 7^ h;i/ 7 1 , 7 2, 7 3 © 
»fls*R9!-r*£, 119 (a) CD^t-HA«*7t 

« (b) Kz^-rififiSiur^ h;Ko-r>^^^>^i2# 

*fc»^ttli9 513^0, U*/tU««^«E*l*<0&«5 
tf*. i&&fn'J7* hjW3»f||(f^(2U A/tU*K9 6^ 
dSn^)^, 38»|nU7^ Ml/**** £9 7 ©£ 5 KfiSm 
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^^^>X«08 K5*-rE**f >^**>X 8 2, 8 

3, s 4\zit^x^\z^^^<D-c. #mm&&te{& 

[ 0 0 4 0 ] 0 9 te£CD#g^©^4<Dg|^#J<Z)i&&faU 
7^h^7 1, 7 2, 7 3 0M«Mffl^j*^^ti 
jfcHT**. «ft»U7* WU7 1, 7 2, 7 3 \*7 =E 10 

[0 0 4 1 ] IICDj&ISfDUT^ h;V7 1 , 7 2 , 7 3 <D 

C<7M>*^* >*fc«fci3*BEI»Tb, m^$£2s 121: 
T*SE*«*nT^*«rttlSiabT^«fc«>-f 30 

e:<D^4cD|iiS^jtcj:^y>rx.7^;u^- l o 4 

[0 0 4 2] ft**, _tifil,fc«4 ©SSJfcMfcfcHTtt, 
;<X7^J^-104©IH**f4, 5, 6^1:1^ 

caftnur* ml>7 1. 72, 7 3£&$&u/-rxm 

ffSfiSTS^aSS^^, ;<1'X7^J^- 1 0 4 40 
©X*«Th 2, 3«l:«fi»12*»«l, A* 
Sg^l, 2, 3 fcS&f £^H£jgfflfD'J7* Ml/ 7 
1 , 7 2 , 7 3 £tt**Tfcra«©»***»e>n-5. 

[0043] <»s*««>0ioi:sty<X7^^ 
1 0 5 cD®tit^^«, cio^bjcd^ 5 (Dnfom-vab 

£<, BfcfcHT, 7J^Z^A^««©ct5^^# 

e*H«±&ftfi*tttt«sx<*»«ftM 1 1 1 *» 

ttlfSS&&JIl 1 l±l:i^lS0Dy'J>hEi/^- 
> 1 1 0&il$l^l$ll^l^ii£l 1 2± 
fc, «fitbTSa^-l, 2, 3, 4, 5, 6, E, a > 50 



T>fCl, C2, C3, C4, C5, C6, C7, C 
8, C9, at^t-Hf a-^3<;H 
MiOtlfdi^U > HE«/t^-> i i o t<om 

»* £#<offisa<-fifcA>^tt*tT#*. z.<d&w<d 

[0 0 4 4] 011© (a) 113, (b) 114 fctfig 
2, 3, 4, 5, 6, E^^^^J^^^Sr^-r 

5^^fcf^y$fLT^5feO?SS. (c) (7)11 
5»3>f>1tCl, C2, C3, C4, C5, C6, 
C 7 , C 8 , C 9 T, 1160i^^y'J> hEi 

a*-> 1 i o ±c*-&Tea:bA>^i*»Tfrs^tt 
o^cot, i i 6 <D&nt isT\z$&fcm&o& 

KmtiL1fi&<* a Vx^^^agjRSr^U > MB»A^ — 

> 1 1 o izi&&'rttti>\z+#temz* - 1 . 5 

mm(0^«Olli*^i1'5<h^U B (d) oa^E>^E 
— H^s— £3*f;H 1 te^r-X 1 1 7 KSJ££*i*« 
11 1 8IC, 37 119l:«»*t^fct)0*»»bfc 
fcOT, m@ 1 1 8 ©JBtttf^'J > hii/^-> 1 1 

0 ±Kl*13:TA>^#tfT#S^«fc**bfc'b<OT& 

[ 0 0 4 5] :0S5O*««l:J:5;<X7^^- 

1 0 5 0 > t) 

*r<Dfztb; 1 X7 J ;U*T-<B*&ft£#*MfcU, n#^h 
[ 0 0 4 6 ] &JR LfcE«l« 1 1 2 <Z)g&tD& 

ne^T, ^©s^^^JH^T-xm^t^^o :©7 

-XtfiO^IMif:»^l6iil 1 l&KW-TSfle 
i©yj>hiE8/^->i 1 OSi^tSCT, y-f 

A«^;-fX^in«: t^>^^©t, MX7^;p 

*-£LT©/>f X»*tt«^*VW *fX74)V9-ifi 

[ 0 0 4 7 ] C©»5©j|«0lJK:«fcSy<X:7*;U*-- 
1 0 5 £**HWtKftfe£:** > hSBHA^- > 1 
1 0^3>r>tCl, C2, C3, C4, C5, C 

6, C7, C8, C9, n^EV^e— F^a-^n-f ;n 
l«#»it«*. «kfiJ»ttlB-A«*<»v>l6»JB l l l 
±fc*#«©:/y >hfi«/^-> i i o £8t*£b, ^e- 

CD? Afc#g&i&£A>^mtLT^£0>T, ^'J>hi2 

ha*-> i i o \*ftw%}m&m< *ao-&^uA^-> 
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[0 0 4 8] 01 2©;< X7>f J^-l 0 5(i^O^ 

BE&A*-> 1 1 0 fcAV^ttttbfcfflfciH^ % 5, 
6 £ + bT«fifnU 7* hJU 7 1 , 7 2, 7 3 ^f 

[0 0 4 9] 013O;<X7^J^-lO5tt:©% 
&CDB5 WlZ&\,*X. S<i 

X7 4)V*-\ 0 S\Z&m*mfiLLLtz&&& 1121 

5o*«fi»joy<X7^;^--e&5. 1 0 8l4*/t— 
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